Allele-specific analysis of transcription factors binding to promoter regions.
In vivo footprinting techniques are useful for the identification of regulatory elements mediating transcriptional control of a gene. However, regulation of a gene can differ between the two alleles, and further steps must be taken to distinguish between the regulatory elements occupied on one allele and those used on the second allele. Many hematologic malignancies result from chromosomal translocations, which, in some cases, relocate a gene to a transcriptionally active region leading to the deregulated expression of that gene. This situation provides an example of differential expression between two alleles. In studying the t(14; 18) and t(8; 14) translocations, which involve the bcl-2 and c-myc proto-oncogenes, respectively, we have been able to identify regulatory elements important in mediating the activation of the translocated alleles and the silencing of the normal alleles. Following in vivo methylation and isolation of genomic DNA, we were able to separate the translocated and normal alleles by electrophoresis. Using the ligation-mediated polymerase chain reaction (LMPCR) technique, we could then assess protein interactions on the two different alleles. A detailed description of this methodology with examples from our studies are provided with a discussion of how these techniques may be applied to the study of other genes.